Superweak CP violation may be incorporated into the neutral current interactions of unified gauge theories by assuming there exists a stage in the hierarchy of spontaneous symmetry breaking characterized by large CP violation and gauge boson masses of the order of 10 GeV. Two specific models are presented.
I. INTRODUCTION
Unified gauge theories of weak and electromagnetic interactions, in order to be complete, should include CP violation. This has been done so far in a variety of ways, ' ' but all the methods have been milliseeak' in character. By this we mean that the CP-violating interaction effective at low momentum transfers has a strength of the order 10 'G, where 6 is the usual Fermi weak coupling constant. This milliweak strength is to be contrasted with the superweak interaction strength of the order 10 'G.
The superweak interaction has two distinctive experimental consequences.
(A) CP violation in K decay is limited to the mass matrix so that (la) (lb) These predictions appear to be in agreement with present experiments. ' (B) In all other observable processes CP-violating effects are limited to the order of 10 ' to 10 '.
The most significant test of this prediction comes from the electric dipole moment of the neutron D", which now has an upper limit of the order of 10 " e cm and which may be measured in the future down to 10 " e cm or lower. " Most milliweak theories predict a value of D"of the order of 10 " or 10 ", whereas the superweak theory predicts a value of less than 10"". '
Assuming that the future experiments will continue to yield a zero value of D", one must find either a milliweak theory that yields both Eq. (1) (ref, (xc P (4a) are doublets with respect to the SU(2}L, group. Then we choose the effective representation for the right-handed quarks:
D"-e(10 "G/4v)(G/4v)M'-10 " e cm. (7) which is just the form of Eq. (2 Mohapatra, Phys. Rev. D 6, 2023 (1972 .
A. Pais, Phys. Rev. D 8, 625 (1973) .
